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The Otologist's Contribution
Definition: A bilateral pure-tone air-conduction hearing loss of over 75 decibels (ISO) for the frequencies 250 to 4,000 Hertz will be used as a basis to define severe adult deafness. Unilateral subtotal deafness will be excluded.
There must be some elasticity in defining the entity. Some patterns of pure-tone loss, for example the rapidly falling graph, produce a greater handicap and the rapidity of onset is also important. A sudden bilateral loss of 60 dB is likely to cause more concern than a gradual loss of 75 dB. There are certain types of deafness where the pure-tone and speech audiograms do not concur. This is sometimes seen in congenital syphilitic deafness and in Meniere's disease, while the poor speech discrimination in most acoustic neurinomas is well documented (Johnson 1966) . Following certain types of encephalitis there may be inability to comprehend speech despite near-normal pure-tone audiograms.
Prevalence: Severe deafness affects about 1 per 1,000 children (Fraser 1964 ) and, with few exceptions, they eventually join the adult population. Clinical otosclerosis has a frequency of 3 per 1,000 of the adult population (Morrison 1967) and severe otosclerosis, as defined above, occurs in 1 per 1,000. Other causes of severe adult deafness involve 2 per 1,000, giving a total of 4 per 1,000. This prevalence is reflected in otolaryngological practice: from a consecutive series of 1,000 unselected outpatients, 60 fell into this category.
Causes
The causes of deafness in these 60 patients are shown in Table 1 , list A. By way of confirmation the etiology of all severe adult deafness, seen personally in a recent four-month period, is recorded in Table 1 , list B. These are quite different samples, but their obvious similarity indicates their statistical significance.
Otoscierosis: Severe deafness in otosclerosis, with varying degrees of sensorineural loss, occurs in patients with long progressive histories, often over thirty years. Untreated, providing they live long enough, many will finish with subtotal deafness. Possibly stapedectomy will prevent this. Fortunately the majority still have reasonably good bone conduction, and surgery has a lot to offer. Results of stapedectomy in 150 severe otosclerotics treated during the period 1-8 years ago are presented. They fall into two almost equal groups, the first using the vein and polythene strut In these 150 operations the stapes footplate was found to be Type I in 16 %, Type II in 40 %, Type M1in26 . and TypeIVin 18%. Ofthesepatients, 21 had total or subtotal deafness with no recordable bone conduction, and 7 of these 21 had a Type m and 11 a Type IV footplate. Although 88 % have a lasting air-bone closure, a third are still handicapped by deafness of 40 dB or more. During this period, i.e. from 1 to 4j years ago, there have been 211 operations in all (10 bilateral) and only one dead ear.
Fig 3 extracts from Figs 1 and 2 the patients
with total or subtotal deafness and no recordable bone conduction with the audiometer, though all could hear at least one tuning fork on the mastoid process. These operations were surely worth doing, for half of these patients can now hear with or without an aid, and of the other half, some are delighted to be able to hear an occasional loud sound.
Severe deafnessfrom childhood: Adults with severe deafness dating from birth or childhood will often seek advice in the hope that new developments may help them. Regrettably they must usually be told to accept their disability, though some can be assisted by alteration of a hearing aid, by lip reading or speech therapy. Genetic counselling is also necessary.
There is a rare but interesting group of patients in this class with congenital ossicular abnormalities amenable to surgical treatment. Because they have moderately good bone conduction, Chronic suppurative otitis media: Suppurative ear disease is frequently bilateral, and examination of hundreds of case notes reveals that those handicapped by severe bilateral deafness are usually over 45 years of age and have long histories of chronic or recurrent otorrheea. There is a slight preponderance of males. Although many have active suppuration or mastoid cavities, the majority (almost 70%) have deafness resulting from the sequele of chronic diseasechronic dry perforations, ossicular fixation or erosion, epithelial retraction pockets, tympanosclerosis or any combination of these. As in otosclerosis, bone conduction tends to fall with the passage of years.
Tympanoplastic surgery has evolved so much in the past fifteen years and is still changing so rapidly that it is quickly outdated. The early Wulistein tympanoplasties (Wullstein 1952) have been abandoned in favour of autograft and now homograft reconstruction procedures. After meticulous removal of disease, which may involve an intact posterior canal wall mastoidectomy combined with anterior and posterior tympanotomy, the middle ear is rebuilt. Depending upon the extent of the defect, cadaveric drum, drum and malleus, or drum, malleus and incus are transplanted. If the stapes is normal a one-stage operation is usually possible, while if the stapes is damaged or its footplate fixed then a secondstage chain linkage is indicated some months later.
[The operative technique for these middle-ear transplants, using a post-aural incision, preserving the patient's meatal skin in a tube and grafting a cuff of cadaveric meatal periosteum attached to the homograft, was demonstrated on cinefilm.] This surgery is intricate, time consuming and sometimes difficult but, certainly in the absence of cholesteatoma, current results fully justify its adoption.
Congenital syphilitic deafness: Dawkins et al. (1968) described the treatment of congenital syphilitic deafness with steroids which, in view of the results, struck a rather pessimistic noteof 9 patients treated one responded in one ear and 2 others showed a temporary benefit. Some of these patients had been kept under observation and a further 17 have been diagnosed and are under treatment. The picture is now more optimistic, and is summarized in Table 2 . Four cases are included to augment the clinical findings, though treatment has not been, or has only recently been, started.
Most of these patients have had interstitial keratitis and their syphilis has been treated in the past. Penicillin or other antitreponemal drugs are given if they have never been treated. This specific therapy has no effect upon the steady progress of cochlear and vestibular damage which is ultimately complete. Even massive doses of penicillin and steroids, which have been used in some resistant cases, do not appear to alter the prognosis.
The progressive bilateral deafness may fluctuate or suddenly worsen, but this has been overemphasized and was encountered in only half of these 26 patients. Undue emphasis has fallen on the poor speech discrimination and improvement in discrimination with steroid therapy (Hahn et al. 1962) . Normally a good response to treatment is reflected equally in the pure-tone and speech audiograms. There is no doubt that, besides this threshold shift, the discrimination can improve. Case 19, for example, had speech discrimination scores of 0% and 80% in the left and right ears respectively, changing to 86% and 100% with treatment, but accompanied by pure-tone threshold improvement of 30 dB in each ear. In congenital syphilitic deafness the SISI score is usually high, tone decay is only moderate and loudness recruitment is present. Types I, II and V Bekesy audiograms have been encountered. Some of the patients gave a history indistinguishable from bilateral Meniere's disease with classical paroxysmal attacks of vertigo lasting up to a few hours. In others the more gradual damage led to unsteadiness of gait, especially in the dark. There is no definite pattern of vestibular caloric response; in the earlier stages it tends to diminished sensitivity on the deafer side, but preponderance of nystagmus and combinations can be seen. In long-standing lesions both labyrinths are usually 'dead' to caloric stimulation.
Routine treatment consists of prednisone 30 mg daily for one week, followed by 25 mg daily for three weeks. All cases responding have done so between one and four weeks. If there is no improvement by the end of this time the steroids are rapidly withdrawn; if there is a benea mi sJ Id Id 0 a 0 zo z 0 -0 Id _ z X s ficial response treatment is continued for about five months, diminishing the dose each month; a further course of penicillin is then given. A relapse may require temporary elevation of the steroid dosage (e.g. Cases 16 and 17) and some patients (e.g. Case 5) need years of small-dose maintenance therapy to preserve hearing. Case 9 failed to respond to a first standard course, but maintains good hearing following a second treatment given primarily to control attacks of vertigo. Case 16, who had been totally deaf for one year, responded to prednisone 60 mg daily reducing to 30 mg daily over ten days. Case 12, however, failed to improve with this regime and Case 1 from the original series (Dawkins et al. 1968 ), who had excellent hearing in one ear for eighteen months followed by sudden deafness and return of vertigo, did not respond so well to larger doses.
Of 22 patients so far treated, 10 have shown a very definite hearing gain, often dramatic, and a further 2 have objective improvement, though not sufficient to be of value. Although steroids are intended to reverse the cochlear damage, a coincidental benefit has been observed to the unsteadiness of gait or attacks of vertigo. This is often very striking and may occur independently. Eighteen of the treated patients had vertigo or vestibular ataxia -10 are cured and 2 improved.
These patients have all been seen and treated in the past three years and it is impossible to prognosticate longer-term results and future course. It seems likely that relapses will occur and to 00 they will be re-treated as they arise. While there are exceptions, the results presented in Table 2 suggest that the shorter the duration of symptoms and the less severe the lesion, the more likely are steroids to be effective. The study continues.
Other causes: Excluding presbyacusis, which is normally managed by the use of suitable electronic amplification, the other causes of severe adult deafness form a very heterogeneous group. Some, such as severe hypersensitivity reactions, acute viral infections, multiple sclerosis and encephalitis, can respond well to ACTH or prednisone therapy, while others, such as vascular lesions or Meniere's disease, may improve with vasodilator drugs. Anticoagulants are sometimes indicated. The management of these patients, who often present with sudden hearing loss, is almost a separate subject from the one under review, which has concentrated on the causes and management of the more slowly progressive and commoner conditions.
Summary
Severe bilateral adult deafness is defined and its prevalence and etiology ascertained. Otosclerosis is the commonest single cause, the sequelb of chronic aural suppuration being almost as frequent. Surgery has much to offer these patients, Best (1943) observed, while the deaf may appear in comedies, the blind are found only in tragedies. Such attitudes may result from the fact that deafness is a disability whose consequences are not readily apparent and require an effort of the imagination to be appreciated. Furthermore, a full appreciation of these consequences is complicated by the fact that deafness is a blanket term and the results differ markedly according to many variables. Of special importance are age of onset and degree of hearing loss.
Although here we are concerned with severe deafness it is as well to remember that lesser degrees of hearing impairment may have -farreaching consequences. For example, as Fisher (1965)has shown, a school childwith even minimal loss of hearing may not only suffer educationally but may be variously regarded as inattentive, preoccupied or dull. His difficulties may produce emotional disturbance such as depression or behaviour problems.
When considering those suffering from severe deafness it is of paramount importance to differentiate between the prelingually deafthose whose disability antedates the acquisition of language and speechand those deafened in later life.
The essential problem of the prelingually deaf is one of developmental retardation resulting from lack of sensory experience. The hearing child from very early life is continually subjected to auditory stimuli from a variety of sources. Of special importance is the spoken word. The hearing child acquires language for the most part passively and effortlessly, words gradually becoming meaningful when heard repeatedly. For the deaf child the acquisition of language is an extremely difficult and slow process, and it is hardly surprising that the majority are severely retarded linguistically compared with their hearing peers. This in itself militates against good speech and lipreading, so that the majority of the prelingually profoundly deaf use manual methods of communication.
The deaf child, of course, misses not only speech but all the experience and knowledge gained from auditory stimuli from all sources, and especially from emotionally toned vocal expression. Consequently not only is he retarded linguistically but his cognitive and orectic development are also delayed. The major handicap of those suffering from prelingual profound deafness is lack of language development, which is not only necessary for communication but is of vital importance in total human growth.
Severe deafness starting in adult life in mature personalities brings in its wake problems of an entirely different order. Those suffering from prelingual profound deafness suffer a sensory deficit, those deafened in adult life suffer a sensory deprivation. The problems of the one are
